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(57) ABSTRACT

Method for the preparation of a foamy or creamy instant
drink, wherein at least two capsules are sequentially injected
with cold water to produce an instant milk-based drink, the
first capsule to be injected comprising milk powder, a
creamer component and sugar, the second capsule compris-
ing milk powder, a soluble main flavor component and
sugar.

13 Claims, No Drawings



US 9,585,409 B2

1
METHOD FOR PREPARATION OF A
CREAMY MILK BASED BEVERAGE FROM
A CAPSULE AND KIT FOR SUCH
PREPARATION

PRIORITY CLAIM

The present application is a divisional application of U.S.
Ser. No. 12/597,420, filed Oct. 23, 2009, which is a National
Stage of International Application No. PCT/EP2008/
054895, filed on Apr. 23, 2008, which claims priority to
European Patent Application No. 07106875.3, filed on Apr.
24, 2007, the entire contents of which are incorporated
herein by reference.

FIELD OF THE INVENTION

The present invention relates to a method for preparing
creamy based beverages obtained by dilution from a capsule
in a beverage system. It further relates to capsules for such
method.

BACKGROUND

Many methods for preparation of a foamed hot drink from
cartridges in a beverage dispenser are known.

In EP0272922, a package is used in a beverage dispenser
to provide drinks. The package may contain any desired
beverage ingredients, for example, roast and ground coffee,
leaf'tea, chocolate powder and, according to individual taste,
powdered milk or creamer, sugar and/or an artificial sweet-
ener. Alternatively, the package may contain liquid beverage
ingredients for one preparation of hot or cold beverages, for
example a syrup concentrate from the preparation of a
carbonated cold beverage therefrom.

WO 02/087400 comprises providing a capsule with a
foamable ingredient adapted for a. beverage production
machine. A fluid is injected into the receptacle in a jet from
anozzle having a small diameter. This method requires, after
dilution by injection of water in the capsule, a further step
of injection of water in a jet into the receptacle to foam the
beverage.

However, it does not exist a method for providing a truly
cold coffee and/or cocoa-based beverage with an enhanced
creamy head of foam.

It is thus the object of the present invention to provide a
method which enables to produce a cold milk based drink
with an improved creamy head of foam that resolves the
disadvantages of the prior art.

SUMMARY

The present invention relates in a first aspect to a method
for the preparation of a foamy or creamy instant drink,
comprising the steps of:

a. Injecting a volume of cold water in at least one capsule
comprising a composition designed to provide foaming
under cold water injection and

b. Delivering the instant drink being the result of the
interaction of cold water with the content of the capsule
wherein the interaction results both in dissolving under
pressure the contents of the capsule in the cold water without
mechanical stirring and in frothing of the resulting drink.

One principle of the invention is that a cold foamy drink
is obtained by interaction in at least one capsule between
cold water injected under pressure and milk-based ingredi-
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ents containing milk powder without any mechanical stirring
and any additional jetting of water in the receptacle.

According to another aspect, at least two capsules are
sequentially injected in an extraction device with cold water
to produce an instant milk-based drink, wherein the first
capsule to be injected comprises milk powder, a creamer
component, and sugar, and wherein a second capsule to be
injected comprises milk powder, a main flavour soluble
component, and sugar.

A second principle of the invention as defined is that milk
powder is distributed in two separate capsules; one of which
comprising a creamer, another capsule comprising a main
flavour soluble component. The benefit is essentially to
provide a sufficient dairy and creamy taste to the drink while
ensuring full solubility of the drink.

One aspect the invention is that the contents of the first
and second capsules have been designed to optimize the
miscibility in cold water while ensuring a creamy and dairy
body of the drink.

In particular, the ratio of milk powder between the first
and second capsules is comprised between 1:10 to 1:2.

Preferably, the ratio of milk powder-to-dairy creamer in
the first capsule is comprised between 1:6 and 1:3.

Preferably, the ratio of milk powder-to-sugar in the sec-
ond capsule is comprised between 1:2 and 2:1, preferably of
about 1:1.1.

In particular, the first capsule comprises preferably:

between 10 and 25% sugar,

between 5 and 15% milk powder,

between 10 and 60% creamer.

Also, the second capsule comprises preferably:

between 10 and 40% sugar,

between 20 and 50% milk powder,

between 5 to 20% main flavour component.

Results have shown that a head of dairy (white) foam of
between 0.5 to 2 cm can be successively delivered out of the
capsule.

Each capsule comprises a closed chamber containing said
powder and a means allowing said capsule to be opened at
the time of its use and for allowing said instant drink to flow
out.

The capsules can be designed, even if non-exclusively,
according to the description of patent application EP 1 472
156 31; the content of which is included herein.

The invention also relates to a kit for the preparation of a
cold, foamy instant milk-based drink comprising at least two
capsules,

wherein a first capsule comprises milk powder, a creamer
component and sugar,

wherein a second capsule comprises milk powder, a main
flavour component and sugar.

The kit of the invention is further defined according to
claims 11 to 21.

In a further aspect, the invention also pertains to the use
of a food-grade oil to improve the cold water solubility of
milk-based powders comprising particulate sugar.

DETAILED DESCRIPTION

The present invention relates to milk-based instant drink
powder comprising at least milk powder and particulate
sugar.

The term “cold water” refers to water at .ambient (about
20 degrees C.) or chilled temperature.

The term “capsule” refers generally to a package contain-
ing the ingredients including rigid or partly flexible cap-



US 9,585,409 B2

3

sules, cartridges, pods for insertion in a beverage device
usually compatible to receive the capsule.

The percentages of ingredients are expressed in weight.

A capsule comprising a milk-based instant drink powder
described above also forms part of the invention.

Typically, the capsule has the capacity to hold 10-50 g of
the drink powder, preferably between 10-30 g. Preferably
the capsule is sealed. Preferably, the capsule is designed to
be extracted by injection of fluid under pressure in an
extraction device. The capsule is generally designed to
produce a delayed opening for the delivery of the drink after
at a certain threshold pressure has been reached inside the
capsule.

It may comprise a closed chamber containing said powder
and a means allowing said capsule to be opened at the time
of its use and for allowing said instant drink to flow out. In
particular, the means for allowing the capsule to be opened
comprises a membrane that seals the ingredient chamber and
piercing or breaking elements which act on the membrane to
obtain piercing or breaking of the membrane after a certain
pressure has been reached inside the ingredient chamber.

Such capsules are known in the art. Suitable capsules
which can be used in the present invention are for example
described in EP 1 472 156 B1. Preferably, the capsules are
impervious to light and moisture. The capsule can be made
of plastic and/or metal layers.

In a first embodiment, the method contemplates the use of
only one capsule that contains all the ingredients. The
capsule may in such case provides a reduced amount of milk
powder to provide a dairy based drink without solubility
issue during preparation being affected.

Preferably, a single capsule for delivery of the dairy based
drink comprises:

between 5 and 15% of main flavour component (e.g.,
soluble coffee),

between 0.2 and 30% of sugar or intense sweetener,

between 45 and 60% of milk powder,

between 0 and 3% of foam booster.

The use of sweetener can be preferred to increase the
amount of milk solids in the capsule in replacement to sugar.

The use of foam booster can also be preferred, in par-
ticular, to compensate for the lack of milk solids in a single
capsule and so improve foaming of the drink. Preferably, the
booster is present in a proportion of about 0.01 and 0.5%.

The foam booster is defined as an amorphous or powder
ingredient containing entrapped gas. The foam booster pref-
erably comprises skimmed milk, maltodextrin and lactose
and caseinate.

In a second embodiment, the method contemplates the use
of at least two capsules which are sequentially injected in an
extraction device with cold water to produce an instant
milk-based drink, wherein the first capsule to be injected
comprises milk powder, a creamer component, and sugar,
and wherein a second capsule to be injected comprises milk
powder, a main flavour component, and sugar.

A first capsule thus comprises a dairy or non-dairy
creamer, preferably a dairy creamer. Typical dairy creamers
comprise skimmed milk, maltodextrins, vegetal oil and
buffer salts. Such creamers are commercially available. The
creamer enables to obtain a creamy taste.

The creamer provides a positive effect on the overall
solubility of the content of the first capsule. It also contrib-
utes to providing sufficient foam and body to the drink. In
particular, the drink is given a more lactic and creamy taste.

Both capsules comprise a part of the milk powder and a
part of the sugar. In this was, the sugar provides an effect on
the milk powder in both capsules. The sugar is typically a
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crystalline sugar. Furthermore, the creamer component is
kept separate from the main flavour component.

The second capsule, on the other hand, contains the main
flavour component which can be selected from soluble
coffee, soluble tea, soluble fruit drink, soluble chocolate
powder etc. or any mixtures thereof.

In particular, it has been found that the flavour component
has a positive effect on the miscibility of the milk powder in
cold water, in particular, soluble coffee.

The second capsule may further comprise additional
flavours, aroma etc. such as vanilla flavour, milk cream
flavour, citric acid etc.

Preferably, In particular, the first capsule comprises:

between 10 and 25% sugar,

between 5 and 15% milk powder,

between 10 and 60% creamer and,

the second capsule comprises:

between 10 and 40% sugar,

between 20 and 50% milk powder,

between 5 to 20% main flavour component.

It is advantageous, according to the present invention, to
provide a kit for the preparation of a milk-based instant drink
comprising at least two capsules wherein a first capsule
comprises milk powder, a creamer component and sugar,
and wherein a second capsule comprises milk powder, a
main flavour component, and sugar.

In a preferred embodiment, at least part of the sugar
particles of the first and/or second capsule are coated with a
food-grade oil. The food-grade oil preferably comprises
saturated triglycerides. Most preferably, the triglycerides
comprise C4-C12, preferably C8-C10 saturated fatty acid
chains.

The oil preferably comprises saturated triglycerides,
wherein the triglycerides more preferably comprise C4-C12,
preferably C8-C10 saturated fatty acid chains. Under
C4-C12 is to be understood a fatty acid chain comprising 4
to 12 carbon atoms. Similarly, under C8-C10 is to be
understood a fatty acid chain comprising 8 to 10 carbon
atoms.

The oils used in the present invention can also be termed
small to medium-chain triglycerides. They are typically
obtained by esterifying glycerol of vegetal origin with
mixtures of caprylic and capric acids which are fractionated
from coconut and/or palm kernel oils. Typically, no catalysts
are used for the esterification step. Refining results in a high
stability oil with essentially no odour or flavour. These oils
can be easily obtained commercially.

According to an embodiment of the invention, the oil is
present in an amount of 0.1-1%, preferably 0.2-0.5% by
weight, of the total amount of powder.

Furthermore, the oil may be present in an amount of
0.5-1.5%, preferably 0.8-1.1% by weight of the total amount
of sugar. It may further constitute 2-8%, preferably 3-7%,
more preferably about 4% by weight of the total fat solids
present in the powder.

The powder of the invention may further comprise any of
dairy or non-dairy creamers, lecithin, sweeteners, aroma,
soluble coffee, soluble tea, soluble fruit powder, soluble
chocolate powder, aroma, citric acid etc. or any combina-
tions thereof. Preferably the creamer used is a dairy creamer
which comprises skimmed milk, maltodextrins, vegetal oil,
buffer salts. Such creamers are readily available commer-
cially. A foam booster may also be present in the powder of
the invention although this is not necessary.

According to the invention, the milk-based drink powder
of'the invention may be an ice coffee powder, ice cappuccino
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powder, ice tea powder, ice chocolate powder, cafe frappe
powder, milk shake powder, fruit drink powder etc.

The resulting instant drink has a typical creamy, milky
mouthfeel and comprises a white foam.

The powders of the invention present the advantage that
cold water solubility is improved.

By cold water is meant water at room temperature as well
as chilled water, i.e. water having a temperature between 4°
to 30° C.

Solubility of instant powders depends on different disso-
Iution steps in water, namely wettability, sinkability and
dispersibility. Wettability is a measure of the ability of a
powder to be wetted with water at a given temperature. This
analytical method is commonly used when producing instant
powders. Wettability depends on the surface of the agglom-
erates or single particles. For instance, the surface of the
agglomerates or single particles could be water repellent or
could absorb water too quickly such as to form a film
through which the water can not penetrate.

The standard conditions used for the solubility test is to
contact 15 to 25 g of powder to 150 mL of water at 20° C.
Under these conditions, the powders of the invention are at
least 90% soluble, preferably at least 95% soluble, more
preferably at least 99% soluble.

Additionally, the mechanical resistance of the powders is
improved. Furthermore, a significant reduction in the pow-
der density is also obtained. The powder thus lends itself to
applications where it is submitted to a certain grinding, for
example when filled into capsules. Furthermore, when filling
powders into capsules, the dosing-filling device increases
the density of the powder. This problem is thus avoided
when using the powders of the present invention.

Without wishing to be bound by theory, it is assumed that
the fines (small particles) of milk-based powders are partly
the cause of bad solubility. Furthermore, when used in
capsules, they can block the capsules during delivery. The
oil thus acts to reduce the formation of fines by agglomera-
tion of the fines and thus reduces the density.

According to a further embodiment of the present inven-
tion, the use of food-grade oil to improve the cold water
solubility of milk-based powder comprising particulate
sugar is also provided. Preferably, the food-grade oil is such
as that described above with respect to the powders of the
invention.

Preferably, the oil is present as a coating of at least part of
the sugar particles. The sugar particles thus act as carrier for
the oil at the same time as providing body, solubility and
sweet taste to the powders of the invention.

Typically, the oil is present in an amount of 0.1-1%,
preferably 0.2-0.5% by weight, of the total amount of
powder. Furthermore, the oil may be present in an amount of
0.5-1.5%, preferably 0.8-1.1% by weight of the total amount
of sugar. It may further constitute 2-8%, preferably 3-7%,
more preferably about 4% by weight of the total fat solids
present in the powder.

Moreover, the oil may be used in combination with
lecithin.

A method for producing a milk-based instant drink pow-
der comprising particulate sugar, according to the invention,
comprises the first step of coating at least part of the sugar
particles with a food-grade oil to form a premix.

The oil used is described above with respect to the
powders of the invention. In an embodiment, the oil coats
the whole amount of sugar present in the instant drink
powder.
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Preferably, the oil is present in an amount of 0.5-1.5%,
preferably 0.8-1.1% by weight of the total amount of sugar.
The mixing may be carried out in standard equipment
known to the skilled person.

In a second step the premix, comprising at least part or the
whole of the sugar coated with oil, is incorporated to further
powder ingredients to form the final instant drink powder.

Further powder ingredients may include any of dairy or
non-dairy creamers, lecithin, sweeteners, sugar, soluble cof-
fee, soluble tea, soluble fruit drink, soluble chocolate pow-
der, aroma, citric acid or any combinations thereof.

The final instant drink powder preferably comprises 0.1-
1%, preferably 0.2-0.5% by weight of oil.

It is advantageous, according to the present invention, to
provide a kit for the preparation of a milk-based instant drink
comprising at least two capsules wherein a first capsule
comprises milk powder, a creamer component and sugar,
and wherein a second capsule comprises milk powder, a
main flavour component, and sugar.

Both capsules comprise a part of the milk powder and a
part of the sugar. In this was, the sugar provides an effect on
the milk powder in both capsules. The sugar is typically a
crystalline sugar. Furthermore, the creamer component is
kept separate from the main flavour component.

A first capsule thus comprises a dairy or non-dairy
creamer, preferably a dairy creamer. Typical dairy creamers
comprise skimmed milk, maltodextrins, vegetal oil and
buffer salts. Such creamers are commercially available. The
creamer enables to obtain a creamy taste.

The second capsule, on the other hand, contains the main
flavour component which can be selected from soluble
coffee, soluble tea, soluble fruit drink, soluble chocolate
powder etc. or any mixtures thereof.

The second capsule may further comprise additional
flavours, aroma etc. such as vanilla flavour, milk cream
flavour, citric acid etc.

In a preferred embodiment, at least part of the sugar
particles of the first and/or second capsule are coated with a
food-grade oil. The food-grade oil preferably comprises
saturated triglycerides. Most preferably, the triglycerides
comprise C4-C12, preferably C8-C10 saturated fatty acid
chains.

The advantage presented by such a kit is that the solubility
of the powders is improved. It has been observed that when
all ingredients are present in one capsule, this may give rise
to flocculation issues of the milk with the coffee, for
example. When using two capsules both containing part of
the sugar and part of the milk powder, the solubility is
surprisingly increased. Also, a drink with sufficient “dairy
taste” can be obtained. Furthermore, when the sugar par-
ticles are further coated with a food-grade oil, according to
a preferred embodiment, it has been observed that the
solubility of the powders is even further improved.

Under another aspect of the invention is provided a
method for the production of an instant milk-based drink,
comprising the first step of injecting a volume of cold water
in at least one capsule comprising milk powder and sugar,
wherein at least part of the sugar particles are coated with a
food-grade oil. The food-grade oil is such as described
above in relation to the powders of the invention.

Water injection is typically done under pressure without
any mechanical stirrer or other device. The injection of the
water creates mixing of water with the ingredients.

In a second step, the instant drink may be delivered, said
instant drink being the result of the interaction of water with
the contents of the capsule. The interaction results in disso-
Iution of the contents of the capsule in the water.
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The method is typically carried out using a beverage
capsule machlne. These are known in the art. . . Coffee Mix Creamer Mix
The result is that a cold beverage can be obtained with a
high percentage of solubilised ingredients in a matter of a
few seconds 5 Standard +MCT  Standard +MCT
The kit of the invention comprising at least two capsules
as described above may be used in a method according to the Powder density 615 602 614 586
invention whereby at least said two capsules are sequentially Tapped density 500 ml (g/litre) 600 590
injected with cold water to produce a cold instant beverage. Miscibility in water @ 200C 72 sec 14 sec
The kit of the invention is further defined accordlng to Time for a given amount of  >360 sec 85 sec  >900 sec 25 sec
claims. . . powder to sink in water (14 g) (14 g) (25 g) (25 g)
Thus, the capsules may be served in sequence in a
beverage capsule machine for example. The capsule com-
prising the creamer is generally first injected followed by the
capsule comprising the main flavour component. The result
. . Example 4
is a beverage, preferably cold, in two separate phases or
slightly mixed phases. The white phase (creamer phase) is
on top of the coffee phase, when coffee is used as the main Product formula for creamer capsule
flavour component for example. 20
Using the method of the invention, the instant milk-based
drinks obtained may be an ice coffee, ice cappuccino, ice tea, . . Capsule
ice chocolate, cafe frappe, milk shake or fruit drink. These Ingredient wiw dry basis composition
have a creamy, milky mouthfeel, have a foamy aspect and PREMIX
excellent organoleptic properties.
; on i ; ; 2 S 9.5-10.5% 1.0-1.5
The present invention is further illustrated hereinafter ucros?l e U-log
with the following non-limiting examples. MCT o 0'11\%;%’ 0.01-0.1 ¢
EXAMPLES Premix 9.6-11% 10-1.6 g
30 Sucrose 25-30% 3.040¢g
Example 1 Milk powder 10-15% 1.0-20¢g
creamer 45-55% 6.0-70 g
Recipe for “light” ice cappuccino all in one capsule
Product formula for coffee capsule
p
35
Ingredients Quantity (grams)
Instant coffee 1.0-2.0 Capsule
Sugar 3.0-4.0 Ingredient w/w dry basis composition
Whole milk powder 7.0-9.0
Sugar replacer (e.g. aspartame) 0.01-0.05 PREMIX
Flavours 0.05-0.15 40
Foam booster 0-1.0.5 Sucrose 9.5-10.5% 1.0-15 g
MCT oil 0.1-0.5% 0.01-0.1 g
Flavour 0.8-1.3% 0.1-02 g
The inventors have found that a soluble powder could also MIX
be obtained in one capsule when using the above recipe. )
: 45 Premix 10.4-12.3% 1.1-18 g
Such product is less creamy and the presence of a foam .
N Sucrose 28-33% 4050 g
booster is generally needed. Milk powder 45-48% 6070 g
coffee 10-11% 1.0-20 g
Example 2
Recipe for ice cappuccino in two capsules—high mil 7
solids version Example 5
Total product formulation for two capsules:
Capsule 1 Capsule 2 “coffee p P
Ingredients “creamer” mix” 55
Sugar 4.5-5.0 5.5-6.5 Ingredient w/w dry basis
Whole milk powder 1.0-2.0 6.0-7.0
Milk-based creamer 6.0-7.0 Sucrose 35-45%
Instant coffee 1.0-2.0 Milk powder 25-35%
Flavour 0.1-0.2 60 Creamer 20-25%
Coffee 3-7%
Flavour 0.1-1%
MCT oil 0.1-0.5%
Example 3
Comparison between standard coffee and creamer mixes ¢5  The above product formulation could be used to prepare

and coffee and creamer mixes with MCT (medium-chain
triglyceride) oil.

an ice cappuccino instant drink from two capsules
(“creamer” capsule and “coffee” capsule).
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Example 6

Comparative example with and without MCT oil.

ICED CAPPUCCINO

Creamer Coffee Creamer MCT  Coffee MCT
COFFEE 1-2 1-2
SUCRE 4-5.5 5-7 4-5.5 5-7
Milk Powder 1-2 6-7 1-2 6-7
Creamer 6-7 6-7
Flavour 0.1-0.2 0.1-0.2
MCT Oil - 0.01-0.1 0.01-0.1
Total 11-14.5 12.1-16.2 11.01-14.6 12.11-16.3
Powder characteristics after mixing
Tapped dens. @ start (g/l) 600 600 (588) 577 (601) 594
Solubility % 97

Powder characteristics after crushing (Filling process
simulation)

640
94

625
97

Tapped density (g/l)

Solubility % 100 99

The results show the effect on density and on solubility of
the presence of MCT oil.

The solubility is evaluated visually after the capsules have
been processed in a Nestlé® Dolce Gusto™ branded bev-
erage machine.

The invention is claimed as follows:
1. Method for preparing a foamy or creamy instant drink,
the method comprising:
sequentially injecting at least two capsules in an extrac-
tion device with cold water to produce an instant
milk-based drink, wherein a first capsule comprises
milk powder, a creamer component, and sugar, wherein
a ratio of the milk powder to the creamer component in
the first capsule is between 1:6 and 1:3, wherein a
second capsule comprises milk powder, a soluble main
flavour component, and sugar, wherein the creamer
component is kept separate from the main flavour
component, and wherein interactions of cold water with
the first and second capsules result in dissolving under
pressure the contents of the first and second capsules
and in frothing of the instant milk-based drink without
mechanical stirring.
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2. Method according to claim 1, wherein the ratio of milk
powder in the first and second capsules is between 1:10 to
1:2.

3. Method according to claim 1, wherein the first capsule
comprises:

between 10 and 25% sugar,

between 5 and 15% milk powder, and

between 10 and 60% creamer.

4. Method according to claim 1, wherein the second
capsule comprises:

between 10 and 40% sugar,

between 20 and 50% milk powder, and

between 5 to 20% main flavor component.

5. Method according to claim 1, wherein each capsule
comprises a closed chamber containing the powder and a
means allowing the capsule to be opened at the time of its
use and for allowing the instant drink to flow out.

6. Method according to claim 5, wherein at least part of
the sugar is coated with a food-grade oil.

7. Method according to claim 6, wherein the oil comprises
saturated triglycerides.

8. Method according to claim 1, wherein the main flavour
component is selected from the group consisting of soluble
coffee, soluble tea, soluble fruit drink, soluble chocolate
powder, aroma, citric acid and mixtures thereof.

9. Method according to claim 1, wherein the instant
milk-based drink is selected from the group consisting of an
ice coffee, ice cappuccino, ice tea, ice chocolate, cafe frappe,
milk shake and fruit drink.

10. Method according to claim 1, wherein the first capsule
comprises:

between 32 and 44% sugar,

between 7 and 18% milk powder, and

between 42 and 61% creamer.

11. Method according to claim 1, wherein the second
capsule comprises coffee.

12. Method according to claim 1, wherein the second
capsule comprises:

between 35 and 52% sugar,

between 38 and 56% milk powder,

between 6 and 16% coffee, and

between 0.6 and 1.6% main flavour component.

13. Method according to claim 1, wherein the first and
second capsules collectively comprise:

between 35 and 45% sugar,

between 25 and 35% milk powder,

between 20 and 25% creamer,

between 3 and 7% coffee,

between 0.1 and 1% main flavour component, and

between 0.1 and 0.5% medium-chain triglyceride oil.
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